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Pancoast syndrome1,2 is a clinical constellation of an apical lung lesionand neurologic sequelae caused by compression of the adjacent lowertrunk of the brachial plexus and sympathetic trunk in the superiorpulmonary sulcus. The syndrome is usually associated with broncho-genic carcinoma, most commonly squamous cell carcinoma.
This article presents the first reported case of nocardiosis mimicking Pancoast
syndrome in the immuncocompetent individual. This highlights the importance of
accurate histologic and microbiologic diagnosis before definitive resection of a
presumed bronchogenic carcinoma.
Clinical Summary
A 61-year-old woman presented with a left upper lobe lung lesion and clinical
evidence of T1 neuropraxia.
Her history included carcinoma of the ovary treated with surgical resection and
adjuvant chemotherapy with paclitaxel (Taxol) 10 months before presentation. She
had a 20 pack-year history of smoking, ceasing 10 years before, and was hospital-
ized as a child with pneumonia. She had taken only hormone replacement therapy
before the diagnosis of the ovarian carcinoma.
She had become unwell in January 2001, with generalized lethargy, an intermit-
tent cough, and a reduction in exercise tolerance from several kilometers to several
hundred meters. Left shoulder pain extending down her arm preceded the develop-
ment of some mild weakness of her left thenar eminence. She had had several upper
respiratory illnesses in December but had no fevers or sweats, hemoptysis, change
in voice, weight loss, or other neurologic symptoms.
Chest radiography revealed a mass in the superior pulmonary sulcus (Figure 1),
which, on computed tomographic (CT) scanning, was shown to arise from the apex
of the left lung and extend into the chest wall (Figure 2). This is highly suggestive
of invasive carcinoma. Two percutaneous biopsy specimens were nondiagnostic,
showing no malignant cells, occasional granulomata, and no organisms. single
photon emission computed tomography (SPECT) scanning showed soft tissue
inflammation in the left supraclavicular fossa, with involvement of the first rib. The
features were considered nonspecific. Anterior mediastinotomy failed to reveal any
evidence of metastatic tumor, and the patient was transferred to our institution for
definitive surgical intervention.
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Posterolateral thoracotomy revealed a hard mass invad-
ing the first 3 ribs that enveloped the lower trunk of the
brachial plexus. A frozen section of a mediastinal node
showed no malignant cells, and a radical left upper lobec-
tomy was performed, removing the mass en bloc with the
involved ribs and lower brachial plexus trunk. The patient
recovered well after the operation, with expected severe
left-hand weakness and left Horner’s syndrome.
Histologic examination showed a necrotizing granulo-
matous process, with no evidence of malignancy (Figure 3).
Silver staining showed occasional fine-branching filaments
within the central necrotic tissue, which is consistent with
Nocardia species infection.
Nocardia asteroides was confirmed at culture. A diag-
nosis of pulmonary nocardiosis was made. Disseminated
infection was evidenced by two 2 2–cm right frontal lobe
lesions, which were highly suggestive of cerebral abscesses
on CT scanning. HIV serology and antineutrophil cytoplas-
mic antibodies were negative.
Intravenous amikacin and ceftriaxone were commenced.
After 6 weeks, repeat CT brain scanning revealed resolving
cerebral abscesses, and oral therapy with trimethoprim/
sulfamethoxazole (Bactrim) was commenced to be contin-
ued for 1 year.
Discussion
Pancoast syndrome is most commonly caused by broncho-
genic carcinomas of the lung apex, most frequently squa-
mous cell carcinoma, followed by adenocarcinoma and
large cell carcinoma, and only rarely small cell lung carci-
noma.3 Because of their peripheral location, the initial pre-
Figure 1. Plain chest radiograph showing a large apical lung
mass.
Figure 2. Apical cut of CT chest scan showing soft tissue mass
with no obvious rib involvement.
Figure 3. Histology slide showing a necrotizing granulomatous
process with no evidence of malignancy. Giant cells are also
visible.
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sentation of these tumors is dominated by features referable
to invasion of local structures, principally nerves and the
body wall.
Shoulder pain is the most common presenting symptom,
related to the involvement of the lower trunk of the brachial
plexus, the first 3 ribs, the vertebrae, or the parietal pleura.
Horner’s syndrome, recurrent laryngeal and phrenic nerve
involvement are less common features. Pulmonary manifes-
tations, such as cough, hemoptysis, and dyspnea, occur less
often than with centrally located endobronchial lesions.1
The differential diagnoses can be broadly classified into
neoplastic and nonneoplastic causes, and evidence of tissue
invasion, as seen in this case, is not prima facie evidence of
malignancy. Apart from primary bronchogenic carcinoma,
other intrathoracic neoplasms (including mesothelioma),
hematologic conditions (eg, plasmacytomas and lympho-
mas), and metastatic deposits are all documented as mim-
icking the syndrome.
Nonneoplastic conditions include neurogenic thoracic
outlet syndromes, inflammatory conditions (eg, Wegener
granulomatosis4 and amyloidosis5) and a wide variety of
infectious diseases, including tuberculosis, actinomycosis,6
cryptococcosis,7 aspergillosis,8 and pulmonary hydatid
cysts.9
Nocardia species infections presenting as Pancoast syn-
drome have not been previously reported in the literature.
Nocardia species. The nocardiaciae belong to the acti-
nomycetales group of bacteria, which are ubiquitous in the
environment.
Impaired cell-mediated immunity, particularly HIV in-
fection, corticosteroid use, chronic granulomatous disease,
lymphoid and solid organ neoplasms, and use of cytotoxic
agents,10 are common predispositions to infection, as are
underlying chronic pulmonary diseases, such as chronic
bronchitis and bronchiectasis.11 Up to 40% of patients pre-
senting with pulmonary Nocardia species infections have
no predisposing risks for infection.12
Three dominant human pathogens are identified: Nocar-
dia asteroides, the predominant human pathogen that causes
pulmonary and disseminated disease9; Nocardia brasilien-
sis, manifests predominantly as cutaneous and subcutaneous
abscesses; and Nocardia otitidiscavarium.
Infection is subdivided into localized disease with single-
organ involvement or disseminated, with multiple organ
involvement, and a predilection for central nervous system
seeding. Cerebral abscesses are present in 45% of cases, but
involvement of most body tissues has been reported.9
The presentation of N asteroides ranges from an acute
suppurative pneumonia to a more chronic presentation
mimicking carcinoma, and as in this case, diagnosis is
difficult because of the nonspecific clinical and radio-
logic features. Early infection manifests as an acute in-
flammatory reaction dominated by neutrophils, whereas
lymphocytes dominate chronic disease. The granuloma-
tous appearance, as reported here, is rare in the literature
and probably resembles the more immunocompetent re-
sponse to chronic infection.8
Diagnosis. This case highlights the management diffi-
culty presented by solitary pulmonary masses in which a
tissue diagnosis proves elusive. Diagnosis of pulmonary
masses relies on cytologic, histologic, and microbiologic
examination of tissue. For apical tumors, percutaneous bi-
opsy is reported as the modality of choice, with a 95%
sensitivity.13 The accuracy of this modality in the diagnosis
of Nocardia species infection is unclear. In some case series
of pulmonary nocardiosis, results of sputum cultures were
positive in up to 90% of patients, making routine sputum
microscopy and culture an important adjunct to sputum
cytology.9
The cornerstone of diagnosis of Nocardia species re-
mains identification of branching filaments in tissue section,
Gram staining, and culture. Different species and subspecies
show variable susceptibility to amikacin, third-generation
cephalosporins, imipenem-meropenem, and sulfur-based
antimicrobials. The optimal duration of therapy, the role for
oral versus intravenous therapy, and the value of multiagent
antimicrobial use are not well defined.
Conclusion
Although the initiation of treatment for apical lung le-
sions was once advocated without the acquisition of a
precise histologic diagnosis,14 the recognition that Pan-
coast syndrome can be caused by a wide variety of
conditions mandates that an accurate diagnosis is made in
any pulmonary mass that appears clinically and radiolog-
ically to be a bronchogenic carcinoma. CT-guided per-
cutaneous biopsy remains the modality of choice, but
where the diagnosis remains elusive, open biopsy is
required. In addition to histopathology, all lung biopsy
specimens should routinely be sent for microscopy and
culture if the wide variety of infectious diseases that can
mimic lung carcinoma, such as nocardiosis, are to be
diagnosed before surgical resection.
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